Correlates of peripheral plasma renin activity were studied in 31 normotensive subjects and 93 untreated hypertensive patients. The latter were grouped according to apparent type of hypertension: essential (58), renovascular (21) 
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Supported in part by grants from the Heart Association of Northeastern Ohio, and from the National Heart Institute (1H-6835), National All measurements were made in the morning, usually following an overnight fast, and after 30 to 45 minutes of supine rest. Plasma renin activity was estimated by the method of Pickens and associates26 with two modifications: (1) EDTA was used as the anticoagulant instead of heparin, which, in high concentrations, has been shown to interfere with generation of angiotensin,27 and (2) the supernatant obtained after stopping the reaction by boiling was evaporated to dryness under nitrogen in a water bath at 80C instead of being evaporated in a rotary evaporator at reduced temperature and pressure. The amount of angiotensin (ng/ml) generated during a 4-hour incubation was used as the estimate of plasma renin activity.
Plasma and total blood volumes were measured from the diluent volume of 5 microcuries of 131I human serum albumin and the venous hematocrit, which was determined in duplicate by capillary microcentrifugation. Results were expressed in milliliters per centimeter height to minimize influences of weight.28 Details of the method as used in this study have been previously published.29 Serum sodium and potassium concentrations were determined by internal standard flame photometry from venous blood samples obtained without stasis.
Hemodynamic Studies
These were performed without premedication in the morning following an overnight fast and immediately after blood had been obtained for the above measurements. Car- In addition to the above, arterial pressure and heart rate were measured on a supine patient and during 5 minutes of 500 head-up tilt and in response to the Valsalva maneuver. Changes in pressure and pulse rate during the tilt were taken as indices of sympathetic vasomotor activity, as was also the increase in diastolic pressure during the overshoot phase of the Valsalva maneuver. 30 Statistical analyses were carried out by the standard t-test for comparing means and the F test for evaluating the significance of correlation coefficients.
Results Plasma Renin Activity (Table 2) In the normotensive men plasma renin activity averaged 1.08 ng/ml, with a range of 0.2 to 2.5 ng/ml; in the women the mean value was 0.8 ng/ml, with a narrower range of 0.1 to 1.1 ng/ml. The difference between the two groups was not significant.
In the essential hypertensive patients, mean value for plasma renin activity was less in men (1.0 ng/ml) than in women (1.5 ng/ml) but the difference was not statistically significant. In the patients with renal arterial disease, renin activity ranged widely from normal to markedly elevated levels. With such a range, group averages seem of no value because they obscure the heterogeneity of the data. Thus, among the five men, only two had elevated plasma renin, and the higher of the two values occurred in association with retinal hemorrhages and exudates. In 11 of the 16 women, renin activity was higher than normal, and again the highest value (21 ng/ml) was in the patient with exudative retinopathy.
A wider than nornal range of renin activity was also found in patients with renal parenchymal disease; but, for the most part, values were normal. Of the four men in whom plasma renin was elevated, one had uremia, retinal hemorrhages, and hyponatremia; yet the other three men and the three of seven women with slightly increased levels had no evidence of active vascular disease.
In the three patients with primary aldosteronism, values were low, as has been previously reported.
Correlates of Plasma Renin Activity
Total blood and plasma volumes (tables 3 and 4). In men with essential hypertension, plasma renin activity correlated inversely with sodium and potassium were similar in the two groups, and mean plasma renin activity was only slightly higher for the one with renovascular hypertension. In spite of these similarities, the two groups differed sharply in the relationship of plasma renin activity to diastolic blood pressure in that there was a positive correlation (P < 0.01) between these two variables among the patients with renal arterial disease and no relationship among those with essential hypertension. Abbreviations: DBP = diastolic arterial pressure, mm Hg; MAP = mean arterial pressure, mm Hg; K + and Na + = serum potassium and sodium concentrations, mEq/L; PRA = plasma renin activity, ng/ml. Regression line, + 2 standard deviations for the association of plasma renin activity (PRA) with intravascular volume in 21 patients with renal arterial disease. Total blood volume, expressed as percentile deviation from normal because of naturally occurring sex differences,31 is plotted against the logarithm of the plasma renin value because the relationship was found to be exponential. Correlation coefficient for the entire group was -0.584 (P < 0.02). However, when the four values that fell below 2 standard deviations were excluded from the calculation, the correlation coefficient was -0.820 (P < 0.001). The possibility that contraceptive drugs destroyed the blood volume-renin relation in women with essential hypertension does not appear likely because, although we do not have information concerning such treatment in all patients, none of the normal women were taking contraceptives and they showed no evidence of an association. Further, if the women with renal arterial disease were taking these drugs, they did not abolish the effect of blood volume.
The renal pressor system seemed to participate only in the hypertension of patients with renal arterial disease because of the positive correlation between diastolic arterial pressure and plasma renin activity ( fig. 2) The association of plasma renin activity cardiac index in 38 patients with esser tension (EH), 9 
